
G. W. LOVELY 2,330,437 
MINING APPARATUS 

Sept. 28, 1943. 

7 Sheets-Sheet li Filed July 9, 194l 

9 -9 

  

  
  

  

  

  

  

  

  

  

  



437 2,330, G. W. LOVELY 
MINING APPARATUS 

Sept. 28, 1943. 

7 Sheets-Sheet 2 94. Filed July 9, 

gD:-) 

  

  

  

  

  

  

  

  





437 

44 
'?% 

9 

ZZoge 

330 

SARNASNMINSANNNNYS 

422e2002 

2 

76 
A/7 

9 

7 Sheets-Sheet 4 

G, W, OWELY 

MINING APPARATUS 

Filed July 9, 194l. 

Sept. 28, 1943. 

& 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  



2,330,437 G. W. LOVELY 

MINING APPARATUS 

Filed July 9, 194 

Sept. 28, 1943. 

7 Sheets-Sheet 5 

?• 
!2!!2222222222 zzzzzzzzzzzzzzzzzzzzzzzzzzzzz! TË9?º 

? 

  

  

  

    

  

  

  

  

  

  

  

  



Sept. 28, 1943. G, W. LOVELY 2,330,437 
MINING APPARATUS 

Fillied July 9, 1941 7. Sheets-Sheet 6 

ZNSK 
XN 

  

  

  

  

  

    

    

  

    

    

    

    

    

  



zº (Z, 

G. W. LOVELY 

MINING APPARATUS 

Filed July 9, 1941 

Sept. 28, 1943. 

  

    

  

  

  

  

    

  



Patented Sept. 28, 1943 2,330,437 

UNITED STATES PATENT office 
. 2,330,43 r 8 

van Machinery Company, 
Massachusetts 

a corporation of . . . . . . 

Application July 9, 1941, serial No. 401,601. 
26 Claims. (CI. 262-29) 

This invention relatesto. mining apparatitis, 
and more particularly to improvements in kerf 
cutting apparatus for cutting plane kerfs in a 
coal Sean of a coal mine. . . . 
An object of the present invention is to provide 

an improved coal mining apparatus. ... Another 
object is to provide an improved kerf cutting ap 
paratus having novel and improved means for 
cutting plane kerfs in a coal seam of a coal 
Niine. " Yet another i object is to provide ara ima 
proved kerf cutting means for a kerf cutting, 
apparatus whereby kerfs may be cut in a coal 
seam in an improved manner, and having asso 
ciated therewith improved adjustable support 
ing means whereby the kerf cutting. means may 
be adjusted to clit panekerfs in the Coal Sean 
at different elevations. A further object is to 
provide novel means for controlling the feeding: 
movement of the kerf cutting means and for 
Supporting and adjusting the kerf cutting means, 
A still further object is to provide an improved 
coal mining apparatus of the dual-kerf-cutter 
type, having novel means for Supporting, actuat 
ing and adjusting the kerf cutters. Another, ob 
ject is to provide an improved coal mining ap 

5 

means. A further object is to provide an im 
proved ceal mining apparatts having novel ar 
rangements and corabinations of parts. Other 
lises and advantages of the invention Will, how 
ever, hereinafter more fully appear as the de 
scription proceeds: . ? ??????? 

In the accompanying drawings there is shown 
for purposes of illustration one form which the 

10. 
invention may assume in practice. 
'In these drawings: ,'?? : "", 
Fig. 1 is a plan view of a coal mining appara-, 

tus constructed in accordance with the illus 

15 

paratus of the dual-cutter-bar, straight-face. 
type which is extremely compact, well balanced 
and rugged in design, and which is also compara 
tively simple in construction. Still another. ob 
ject is to provide a novel tiltable turntable stric 
ture for the kerf cutting means. A further ob 
ject is to provide an improved coal cutting appa 
ratus. having irmproved fluid operated means; for 
adjusting the kerf cutting means. Another ob- i 
ject, is to provide an extremely efficient and prac-8 
tical coal cutting apparatus which is cheap and 

30. 

simple in construction. A still further object is . 
to provide a novel coal cutting apparatus of the 
dual-bar truck mounted, track guided type with 
the cutter bars so, arranged that the cutting 
strains on one bar will be substantially balanced 

40 

1 by those of the other bar, and so constructed. 
that the cutters of the cutter bars during swing 
ing of the latter serve to aid the truck propelling. 
means in the feeding of the apparatus toward. 
the work, thereby substantially to reduce the 
strains on the trackway. Still another object is 
to provide animproved fluid actuated controlling 
means for controlling the feeding movement-of 
the cutting reans during a straight-face cut 
ting-operation. Another object is to provide an 
improved coal cutting apparatus having a fluid 
operated push rod and stop engageable with an 
extraneous abutment such as the coal face for 
controlling feeding movement of the kerf cutting. 

mining apparatus, showing the kerf cutters at . 
the completion of the lateral swinging operation 

50 

tially onlines - of Fig.1. 

trative embodiment of the invention. - 1 - - - 

Fig. 2 is a side elevational view of the mining. 
apparatus shown in Fig. . . . . . ... 

Fig. 3 is a plan view, similar to 
parts in a different position. 4. 

Fig. 4 is a front elevational view of the im 
proved mining apparatus. . . . . . . - 

Fig. 5 is a rear elevational view of theim 
proved mining apparatus. 

Fig. 6 is an enlarged view, in longitudinal ver 
tical section taken substantially, on line -6-6 
of Fig. l. . . . . . . 

Fig. 7 is an enlarged central, longitudinally. . 
extending, vertical sectional view taken substan 

Fig. 1, showing 

Fig. 8 is an enlarged cross-sectional view taken 
Substantially on line 8-8 of Fig.1... . . . . . . . 

Fig. 9 is an enlarged cross sectional view taken 
substantially on line 99 of Fig.1: ... . . . . . 

Fig. 10 is an enlarged yiew in longitudinal ver 
tical section taken substantially online f-0. 
of Fig.1. . . . . 

Fig. 11 is a diagrammatic view of the coal. 
mining apparatus, showing the kerf cutters, in 
their Sumped position prior to the lateral swing 
ing operation. . . . . . . . . . . . . . . 

Fig. 12 is a diagrammatic view of the coal. 
mining apparatus, showing the kerf cutters dur 
ing the lateral swinging operation while effecting. 
a straightface cut. ... is : 

Fig. 13 is a diagrammatic view of the coal. 

and prior to the withdrawal operation. 
Fig. 14 is a diagrammatic view of the coal min 

ing apparattis; showing the kerf cutters, at the 
completion of the withdrawal cutting operation. 

Fig. 15 is a diagrammatic view showing the hy 
draulic System and control means. 
: In this illustrative embodiment of the inven 
tion there is shown a coal mining apparatus of 
the track mounted, dual-kerif-cutter type, al 
though it. Will be evident that various features of 

  



2 
the invention may be incorporated in mining ap 
paratus of various other types. 
The coal mining apparatus shown generally 

comprises a portable base having mounted 
thereon a horizontal turntable 2 which supports 
a pair of identic tiltable supports 3, 3 by which . 
dual kerf cutters 4, 4 are respectively carried. 
The portable base is herein in the form of a truck 
frame 5 mounted on wheels 6 adapted to travel 
along a mine trackway 7 laid on the mine floor. 
The turntable 2 is swivelled at 8 (Fig. 7) on a 
bearing Supported by the truck frame, to turn 
horizontally relative to the truck frame. Ar-. 
ranged longitudinally of the truck frame, be-, 
neath the turntable, is a fluid operated push rod 
and stop, generally designated 9, engageable with 
an extraneous abutment, such as the coal face for 
controlling the feeding movement of the kerf 
cutters, in the manner to be later explained... 
Mounted on the rearward platform to of the 

truck frame is a motor if having its power shaft 
connectible through a clutch controlled plural 
Speed transmission 2 to chain and sprocket con-. 
nections 3 for driving the truck, wheels and to 
clutch controlled connections 4 for driving a 
Cable reel 5. Wound on the cable ree: in use 
Will be a conventional power conductor cable for 
Supplying motive power to the various motors of 
the apparatus, as will also be later described. At 
the rear end of the truck frame is a conventional 
bumper 6 and coupling means". T. : ' 
The tiltable supports 3, 3, by which the kerf 

cutters are carried, each have mounted thereon a 
motor 8 (Fig. 6) having its power shaft 9 ver 
tically disposed and connectible by a conven 
tional sliding clutch 20 to a tubular shaft, 2 f. 
The shaft 9 is suitably journaled within the 
upper part of a housing 22, and the shaft 2 is 
journaled on bearing sleeves supported by the 
shaft. 9, in the manner shown. Formed on the 
shaft 2 f is a chain sprocket 23-connected by an 
endless drive chain 24 to a chain sprocket 25 se 
cured to a vertical shaft 26. The shaft. 26 is 
herein arranged with its axis coincident with the 
pivotal axis of a horizontally swingable cutter 
Support or arm 27, and is journaled at its upper 
end within bearings supported by this support. 
Rotatable with and driven by the sprocket 25 is a 
Sprocket 28 connected by an endless drive chain. 
29 to a sprocket 30 keyed to á vertical shaft 3{ 
likewise journaled in bearings supported by the: 
Swingable cutter support or arm 27. The shaft 3 
has splined telescopic engagement with a tubular 
shaft 32 journaled in a vertically adjustable 
hanger frame 33 by which a kerf cutter is carried. 
Keyed to the lower end of the shaft 32 is a chain 
sprocket 34 which engages; and drives an end 
less cutter chain 35 guided for circulation about 
the margin of an elongated plane cutter bar 36 
of a kerf cutter. The cutter bar is rigidly at 
tached at 37 to a bracket 38 integral with the 
hanger frame. It will thus be seen that when 
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43. This bracket supports a vertical stud 44 on 
which a pair of Superimposed guide sheaves 45, 
45 are journaled. Attached at one end at 46 to 
the cylinders 49 and passing around the guide 
sheaves 45, 45 is a pair of cables 47, 7 having 
their opposite ends attached at 48 to the oppo 
site sides of the turntable. When liquid under 
pressure is supplied to one...or the other of the hy - 
draulic cylinders 40, the sheaves may be moved 
to deflect one or the other of the pair of cables 
87, thereby to turn the turntable about its swivel 
axis in one direction or the other, SWinging the 'e- 
With the kerf cutters. 
As above mentioned, the Supports 3, 3 are tilt 

able relative to the turntable to effect independent 
tilting of the kerf cutters in endwise and edge 
Wise directions, thereby to enable the Cutters to 
be properly leveled when the apparatus is operat 

20 

3) 

35 

4. 5 

5 5 

60 

the clutches 20 are connected the cutter chains 
may be driven by the motors 8, and when the 
clutches are released the cutter chains may re. 
main idle during running of the motors. . . . . 
Now referring to the swinging means for the 

turntable 2, it will be noted that arranged trans 
versely of the truck frame platform rearwardly 
of the turntable is a pair - of single-acting hy 
draulic cylinders 40, 4G disposed in axial aline 
ment and each containing a reciprocable piston 
4 (Fig. 8). The piston rods 42 of the pistons 
project inwardly toward one another and are se 
cured at their inner adjacent ends to a bracket 

65. 

70. 

75 

ing on an uneven floor. The adjusting means for 
tilting these supports comprises, for each sup 
port, a rear Wardly located double-acting hydraulic 
jack 50 rigidly secured to the turntable near the 
rearward edge of the latter, as shown in Fig. 6. 
Contained in this vertical cylinder is a recipro 
cable piston 5 having its piston rod 52 project 
ing upwardly and pivotally connected at 53 to a 
bracket 54. This bracket extends downwardly 
along one side of the cylinder and provides at 
55 a pivotal mounting for the rear end of the tilt 
able Support 3. This pivotal mounting is of the 
ball, and socket type to provide for universality 
in adjustment and is connected by a bracket 56 
to the rear part of the tiltable Support. Arranged 
towards the forward end of the tiltable support 
near the forward edge of the turntable is a double 
acting hydraulic jack comprising a vertical cyl 
inder 60 having at its lower end a universal pivotal 
connection at 6 with the turntable. Contained 
in this cylinder is a reciprocable piston 62 having 
its piston rod. 63 projecting upwardly and con 
nected through a conventional universal joint 64 
with a bracket 65 secured to the tiltable support 
3. The inner adjacent", bottoms of the tiltable 
Supports are connected through universal pivotal 

5 mountings 66 with the turntable at points spaced 
inwardly with respect to the pivotal connection 
6 for the front jacks. : When liquid under pres 
sure is supplied to the rear jacks, the tiltable sup 
ports: 3 may be tilted on transverse axes about the 
forward universal pivotal mountings 6, 66, and 
when liquid under pressure is supplied to the 
front jacks: the supports may be tilted on longi 
tudinal axes about the universal pivotal mount 
ings 55 and 66. Concurrent supply at appropriate 

5 rates to the cylinders 50 and 60 will enable tilting 
on transverse axes extending through the pivot 
mountings 66. By trapping the liquid within the 
front and rear jacks, the tiltable supports may be 
held in their different positions of adjustment. 
Again referring to the horizontally swingable 

supports or arms 27 for the kerf cutters, it will 
be noted that these supports or arms have de 
pending cylindric bearing portions 69 suitably 
journaled in bearing sleeves-supported by upright 
tubular bearing supports 70 secured to the bottom 
portions of the tiltable supports 3. By the pro 
vision of these pivotal mountings for the Supports 
or arms 27, the latter may be swung horizontally 
relative to the supports 3 about vertical axes co 
incident with the drive shafts 26. The swinging 
means for each of the supports 27 comprises pairs 
of hydraulic: cylinders. 7 and 72. The pair of 
cylinders 7 li extendi longitudinally in parallelism 
along the inner adjacent sides of the supports 3 
and respectively contain reciprocable pistons 73 
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having their piston rods 74 projecting rear 
wardly and carrying at their rearward ends guide 
sheaves 75. A cable T6 is attached at its ends 
at 7 to the for Ward inner sides of the SWirtgable 
supports 27 and passes around guide sheaves i3 
respectively journaled on the supports. Portions 
of the cable extend rearwardly from the guide 
sheaves 18 and pass around the guide sheaves 75, 
and the intermediate portion of the cable passes 
around a centrally located guide sheave 79, jour 
nailed on a bracket 80 secured to the turntable 
and projecting upwardly between the cylinders 
f, as shown in Fig. 9. Another cable 8 has its 

ends attached at 82 to the outer front sides of 
the Swingable supports 2 and has portions guided 
by arcuate guide surfaces 83 on the forward ends 
of the supports 3. Portions of this cable pass 
around guide sheaves 84 respectively journaled at 
the outer sides of the supports 3, and the inter 
mediate portion of the cable passes over guide 
sheaves 85 journaled ora brackets 86 ‘carried by 
the piston rods 87 of reciprocable pistons 88 re 
spectively contained in the pair of cylinders. 2. 
The sheave brackets 86, on which the sheaves 85 
are journaled, are guided for movement along 
longitudinal guide members 89 secured to the 
supports 3. Similar guide members are provided 
for the brackets for the sheaves 75. It is ac 
cordingly evident that when liquid under pres 
Sure is supplied to certain ones of the pairs of 
cylinders , 2-portions of the cables. 76 and 8 
are deflected to Swing the supports or arms. 27 
concurrently in opposite directions about their 
pivots relative to the supports: 3, thereby to Swing 
the kerf cutters concurrently outwardly rela 
tive to one another. When the others of the 
pairs of cylinders are Operated, the Supports are 
swung to move the kerf cutters concurrently in 
wardly toward one another. By trapping the 
liquid within the cylinders the supports may be 
held in their adjusted position, thereby to hold 
the kerf cutters against Swinging movement about 
their pivotal axes. To prevent interference be 
tween the cables when the tiltable supports 3 are 
raised at their olteredges, hold-downsheaves 89 
(Figs. 1 and 7) may be provided overlying the 
cable 8; at the portions thereof near the inner 
edges of the supports 3, 3. . . . 
As previously mentioned, the cutter hanger 

frames 33 are adjustable in a vertical direction 
relative to the horizontally swingable supports 
27, and suitable upright guideways on the sup 
ports receive guides on the hanger frames to 
uide the latter during their adjustment. The 

adjusting means for the hanger frames each 
cornprises a single-acting hydraulic jack having 

0. 

3 
cylinders, the hanger frames and so the kerf . 
cutters may be held in adjusted position. - - - 
The fluid Operated push rod and stop 9 con 

prises a horizontal, longitudinally disposed 
hydraulic cylinder OO Secured to the truck 
frame (Fig. 7) and containing a reciprocable, 
piston of having, a tubular piston rod 02 pro-. 
jecting forwardly from the front end of the 
cylinder. Reciprocable within the bore 03 of 
the piston rod is a piston f4 having a plunger 
like piston rod 05 projecting outwardly from 

... the cylinder in a forward direction a substan 

20 

40 

45 

tial distance in advance of the truck. The front 
end of the piston rod 05 has a front end abut, 
ment surface 06 engageable with an extraneous 
abutment, such as the coal face. The piston rod 
bore f C3 has constant communication with the 
cylinder bore through an axial passage 07. 
These cylinders and pistons thus, cooperate to 
provide a double telescopic hydraulic ram which 
is engageable With the coal face to control the 
feeding movement of the kerf cutters during 
certain kerf cutting operations. ? 
Now referring to the hydraulic system for sup 

plying liquid under pressure to the various 
hydraulic cylinders of the apparatus, it will be 
noted that arranged at the rear ends of the tilt 
able Supports 3 are liquid tanks 108 containing 
Conventional hydraulic pumps G9 driven by 
InOtors Í10. These pumps have their intakes 

submerged in the liquid in the tanks and 
have their discharge sides connected by con 
duits f f 2 to a supply conduit il 3 in turn con 
nected to the supply passage of a conventional 
Valve box, generally designated it 4. This valve 
box is preferably mounted on the rear end of 
the truck frame platform 8 and has its vertical 
Valve bores (not shown) containing conventional 
rotary control valves it 5, 16, 17, 8, 19, 
120, 24, 22, 23 and 24 each provided with 
a suitable control handle. The discharge pas 
Sage of the valve box is connected by a dis 
charge conduit 25 back to the tanks 08. The 
valve if 5 controls the flow of liquid under pres 
sure to the front jack cylinder 60 for one of the 
tiltable supports 3, and conduits 26 and 27 

50 

connect the opposite ends of the cylinder 69 
with the valve receiving bore. The valve 16 
controls the flow of liquid under pressure to the 
opposite ends of the rear jack cylinder 50 for 
this same support, and conduits 28 and 29 con 
nect the cylinder ends with the valve receiving 

I bore. The valve controls the flow of liquid 
55 

a vertically disposed reciprocable cylinder 90 
secured to the rearward part of the hanger frame 
and containing a piston 9 f having its piston rod 
82 projecting upwardly and secured at 93 to a 
support 27. Secured to the forward part of each 
support 27 is a single-acting jack having a ver 
tical cylinder 94 containing a reciprocable pis 
ton 95 having its piston rod 96 secured at 97 to 
a bracket 98 rigidly attached to a hanger frame. 
This bracket projects through a vertical slot 99 
in the depending front frame portion of the sup 
port, so that the bracket may move up or down 
with respect to the support during hanger frame 
adjustment. It will thus be seen that when 
liquid under pressure is supplied to the proper 
jack cylinders the cutter hanger frames 33 may 
be moved either upwardly or downwardly along 
their guideways relative to the Supporting frames 
2. By trapping the liquid within these jack 

60 

under pressure to the turntable rotating cylin 
ders 40, and conduits ?30 and ?3I connect the 
remote ends of the cylinders with the valve re 
ceiving bore. The valve 8 controls the flow of 
liquid under pressure to the hydraulic push and 
stop ram '9, and a conduit 32 connects the valve 
receiving bore with the rear end of the cylinder 
00. The valve of 9 controls the flow of liquid 

under pressure to the swinging cylinders 72 for 

65 

70 

75 

the cutter supports 27, while the valve 20 con 
trols the flow of liquid under pressure to the 
swinging cylinders 7 for these cutter supports, 
and the valve receiving bores are respectively 
connected through conduits 33 and 34 to the 
cylinders. The valve 2 controls the flow of 
liquid under pressure to the rear jack cylinder 
50 for the other tiltable support 3, and has its 
valve receiving bore connected through conduits 
E35 and 36 to the opposite ends of the cylinder. 
The valve 22 controls the flow of liquid under 
pressure to the front jack cylinder 60 for this 
Same support and has its valve receiving bore 
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connected through conduits 37 and 38 to the 
opposite ends of the jack cylinder. The valves 
23 and 24 control the flow of liquid under pres 

sure to the jack cylinders 90 and 94 for the 
adjustable cutter hanger frames 33 and have 
their valve receiving bores respectively Con 
nected through conduits. 39 and í 40 to the op 
posite ends of the cylinders 90 and 94 for one 
cutter hanger frame and through conduits f4, 
42 to the cylinders for the other Cutter hanger 

frame. If desired, stop valves may be arranged 
in any branch lines to enable some independ 
ence of control of fluid through the different 
branches. The valve devices are adapted to 
control supply and venting of liquid, and to 
trap liquid. When desired. 
The truck propelling motor is provided with 

a conventional control box 44 preferably ar 
ranged on the truck frame platform rearwardly 
of the turntable, while the motors 8 and f f have 
similar control boxes 45, 45 preferably air 
ranged at the rear end of the tiltable Supports 3, 
3, respectively, and the usual power conductor 
cable (not shown) on the reel 5 is suitably con 
nected to these control boxes. The apparatus 
may be equipped with indicators, such as con 
ventional indicator, dials and pointers, to ShoW 
When the kerf cutters are parallel and to give 
their angular distance apart So that the right 
Width of cut may be easily determined by the 
operator. Also, a conventional hand brake f46 
may be provided for braking the truck wheels, 
and a hand brake lever f47 is conveniently located 
near the operator's seat. 48 on the truck frame 
platform. The valve box 4 and the control box 
44 are also conveniently located near the oper 

atOr'S Seat. . 
The general mode of Operation of the improved 

coal mining apparatus is as follows. The appa 
ratus may be propelled rapidly about the mine 
under the propulsion of the motor through the 
high speed truck wheel driving means, and as the 
apparatus travels through the sharply curved 
passages of a mine the dual kerf cutters 4, 4 may 
be swung in unison horizontally to one side or the 
other of the truck simply by rotating the turn 
table 2, thereby to facilitate passage of the ap 
paratus through the curved mine passages. 
When the Working face of a coal Seam is reached, 
the dual kerf cutters A, a may be disposed in 
parallelism lengthwise of the truck frame with 
their Outer tip ends in adjacency to the coal face. 
The cutter driving motors 8, 8 are then started, 
and when the cutter drive clutches 29 are con 
nected the cutter chains are rapidly circulated in 
opposite directions about the margin of the cutter 
bars. The apparatus is then-propelled forwardly 
along the mine trackway at a relatively low cut 
ting speed to effect sumping of the kerf cutters 
in an endwise direction into the coal Seam. The 
abutment surface of the push rod of the hydraulic 
ram 9 may at this time be engaged with the coal 
face. Due to the arrangement of the kerf cut 
ters in close proximity and the direction of cir 
culation of the cutter chains, the cutting action 
of the cutters on the coal during Swinging of the 
cutters serves to aid the truck propelling means 
in the forward movement of the apparatus to 
ward the coal face, thereby, to a substantial eX 
tent, to relieve the trackway of strains during the 
cutting operation. By so utilizing the cutters as 
a supplemental feed for the apparatus it is pCS 
sible under most conditions to do away with 
auxiliary feed devices such as feed ropes, jacks 
or the like. The hydraulic ram then engaging 
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the coal face may serve as a stop to control the 
depth of the sumping cut by its engagement with 
the coal face. When the sumping cut is com 
pleted and the kerf cutters have assumed the 
position shown in Fig. 11, truck wheel propulsion 
is interrupted and the hand brake is set. The 
hydraulic cylinders 72 of the cutter Swinging 
means may then be operated to effect lateral 
swinging movement of the kerf cutters concur 
rently outwardly away from one another, as 
shown in Fig. 12. During the lateral SWinging 
operation the hydraulic ram 9 which abuts the 
coal face may be operated to act in opposition to 
the propelling means to control the movement of 
the apparatus forwardly along the trackway as 
the kerf cutterS Swing laterally, so that a straight 
face may be cut in the coal face, in an obvious 
manner and, under those circumstances, the 
brake is, of course, released. When the lateral 
Swinging cut has been completed and the kerf 
cutters have assumed the position shown in Fig. 
13, operation of the Swinging cylinders T2 is in 
terrupted and the liquid is trapped in these cyl 
inders to hold the kerf cutters in position. The 
hand brake, if applied, is then released and the 
low speed truck wheel propelling means is oper 
ated to effect rearward movement of the appa 
ratus along the trackway, to withdraw the kerf 
cutters from the coal, thereby to complete the cut. 
Instead of using the truck propelling means to 
move the apparatus rearwardly along the track 
way at a low cutting speed during the withdrawal 
operation, rearward movement of the apparatus 
may be effected by the hydraulic ram 9 under 
hydraulic control. When the kerf cutters are in 
their withdrawn position shown in Fig. 14, the 
operator may effect operation of the cutter Swing 
ing cylinders to swing the kerf cutters inwardly 
toward one another until they again assume the 
parallel position shown in Fig. 11. During the 
kerf cutting operation the cutter supports 3, 3 
may be tilted with respect to the horizontal about 
transverse and longitudinal axes to effect end 
Wise and edgewise tilting movements of the kerf 
cutters, thereby to enable the latter to be leveled 
up when the apparatus is operating on an un 
even floor simply by operating the hydraulic jacks 
50 and 60. The kerf cutters may be adjusted into 
different elevated positions with respect to the 
mine floor by operating the hydraulic jacks 90 
and 94 to raise or lower the cutter hanger frames 
33 along their guideways relative to the swing 
able supports 27. If desired, sumping of the kerf 
cutters may be effected by using the high speed 
truck propelling means under the control of the 
hydraulic ram 9 by inserting a jack or post, or 
some similar extension, between the plunger f05 
and the coal face, and after the cutters have been 
Sumped into the coal, movement of the apparatus 
forwardly along the trackway during straight 
face cutting may, under certain conditions, be 
effected solely by the action of the cutters on the 
coal during lateral swinging of the cutters. Other 
modes of use and advantages of the improved coal 
mining apparatus will be clearly apparent to 
those skilled in the art. 
... While there is in this application specifically 
described one form which the invention may as 
Sume in practice, it will be understood that this 
form of the same is shown for purposes of illus 
tration and that the invention may be modified 
and embodied in various other forms without de 
parting from its spirit or the scope of the ap 
pended claims. 
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What I claim as new and desire to secure by 

Letters Patent is: ; , , , ... , : 

1. A mining apparatus movable toward and 
from the work comprising, in combination, pro 
pelling means, coal mining devices, means for 
operating said propelling means and said mining 
devices, and a fluid actuated stop and push rod 
engageable with the work and acting in Opposi 
tion to said propelling means for controlling 
movement of the apparatus by said propellirig 
means with respect to the Work. . . . . . . . . . 

2. A mining apparatus movable toward and 
| from the working face of a coal Seam compris 
ing, in combination, propelling. means, coal-min 
ing devices, means for operating said propelling 

10 

5 
controllable at will for controlling such movement 
of the apparatus toward the working face and 
for effecting movement of the apparatus away 
from the Working face. ?", ... ‘‘ 

8. In a mining apparatus, the combination 
comprising a portable base movable toward and 
from the working face of a coal seam, cutting de 
vices, mounted on said base and having cutters 
so constructed and arranged as to effect move 
ment of the apparatus, toward the Working face 
by the cutting action of the cutters on the coal, 

means and said mining devices, and fluid actu 
ated means engageable with the coal face and 
acting in opposition to said propelling means for 
controlling movement of the apparatus by said 
propelling means with respect to the coal face. 
c. 3. A mining apparatus comprising; in combi 
nation, a portable base, a pair of cooperating, 
oppositely acting cutting devices pivotally mount 
ed on said base to swing horizontally relative 
tilereto, means for actuating said cutting devices, 
means for swinging said cutting devices, means 
for moving said base relative to the working face 
to effect feed of said cutting devices, and means 
engageable with an extraneous abutment and 
controllable at will for controlling the movement 
of the apparatus by said base-moving means with 
respect to the working face, Said abutment-en 
gaging means acting sin opposition to said base 
moving means. "... . . . . . . . . . 

4. A mining apparatus comprising, in combi 
nation, a portable base, a pair of cooperating, 
oppositely acting cutting devices pivotally mount 
ed on said base to swing horizontally relative 
thereto, means for actuating said cutting devices, 
means for swinging said cutting, devices, said 
cutting devices being so constructed and arranged 
as to effect movement of the apparatus toward 
the Work by the cutting action of the cutting 
devices on the coal during swinging of said de 
vices, and means engageable with an extrain 
abutment and controllable at will for controlling 
the movement of the apparatus by said cutting 
devices toward the working face, said abutment 
engaging means acting in opposition to movement 50 
of the apparatus toward the working face. . 

5. In a mining apparatus, the combination 
comprising a portable base, a turntable on said 
base, a pair of tiltable supports mounted on said 
turntable at the opposite sides thereof, and co 
operating kerf cutters carried by said tiltable sup 
ports respectively. 

6. In a mining apparatus, the combination 
Comprising a portable base movable toward, and 
from the Working face of a coal seam, cutting 
devices mounted on said base and having cutters 
So constructed and arranged as to effect move 
ment of the apparatus toward the working face by 
the cutting action of the cutters on the coal, and 
means engageable with the working face and con 
trollable at Will for controlling such movement of 
the apparatus toward the working face. 

7. In a mining apparatus, the combination. 
comprising a portable base movable toward and 
from the Working face of a coal Seam, Cutting 
devices mounted on said base and having cutters 
so constructed and arranged as to effect move 
ment of the apparatus toward the working face 
by the cutting action of the cutters on the coal, 
and means engageable with the working face and 75 inclined planes. 
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and extensible fluid actuated means engageable, 
with the working face and controllable at Will 
for controlling such movement of the apparatus 
toward the Working;face. . . . ; : . . . . ; 

9. In a mining apparatus, the combination 
comprising a portable base, a turntable on Said 
base, supports mounted on said turntable to tilt 
in a plurality of directions with respect thereto, 
means for tilting said supports and for holding 
them in their different:tilted positions, and kerf 
cutters, one carried by each of said tiltable Sup 
ports. . . '" : 1 . . . . . . . . . . 
10. In a mining apparatus, the combination 

comprising a portable base, a pair of cooperating, 
independently operable cutting devices on Said 
base, means for independently operating Said 
cutting devices including separate. I motor", op 
erated connections for each cutting device, and 
means for moving said...cutting devices toward 
and from each other and independently relative 
to each other, said cutting devices being movable. 
concurrently toward each other into substantial 
parallelism so that the cuts made thereby are sub 
stantially joined at a vertical plane lying in the 
longitudinal center of the apparatus. 

11. In a mining apparatus, the combination 
comprising a portable base, a turntable on said 
base, tiltable supportsmounted on said turntable, 
a pair of cooperating cutting devices carried by 
said tiltable supports respectively, and means 
for separately adjusting said cutting devices so 
that one of said cutting devices may be adjusted 
without disturbing the other one. . . . . . 

- 12. In a mining apparatus, the combination 
comprising a portable base, supports independ 
ently tiltably mounted in side by side relation at 
substantially the same elevation at the opposite 
sides of said base, and cooperating kerf cutters 
carried by said tiltable supports respectively and 
tiltable independently therewith. . . . . . 
'13. In a mining apparatus, the combination 
comprising a portable base, a turntable on said 
base, supports tiltably mounted on said turn 
table at the oppositesides thereof, arms pivotal 
ly mounted on said supports respectively to swing: 
relative thereto, and cooperating kerf cutters ear 
ried by Said arms respectively. 

14. In a mining apparatus, the combination 
comprising a portable base, cutting devices car 
ried by said base and movable with the latter to 
ward and from the work, and means mounted on 
said base and having abutting engagement with 
the face of the work for controlling movement of . 
said cutting devices toward and from the Work 
during the cutting operation, said movement 
controlling-means acting in opposition to the 
movement of the base toward the Work. 

15. In a mining apparatus, the combination 
comprising a portable base, a pair of cooperat 
ing cutting devices pivotally mounted on said base . 
to SWing in Common planes to Ward and fron One 
another, and means for independently tilting said 
cutting devices to move the latter into relatively 
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16. In a mining apparatus, the combination 

comprising a portable base, a pair of kerf Cutters 
pivotally mounted on said base to SWing to Ward . 
and from One another in common planes about 
parallel axes, and means for independently tilt 
ing said kerf cutters relatively to move the same 
cut of said common planes. 

17. In a mining apparatus, coal mining de 
vices, propelling means for effecting movement 
for said mining devices with respect to the work, 
means for operating said mining devices and said 
propelling means, and means extending forward 
ly lengthwise of the apparatus and engageable 
With an extraneous abutment in advance of the 
apparatus, said abutment engaging means act 
ing in opposition to said propelling means for 
controlling movement of said mining devices 
with respect to the work. · · 

18. In a mining apparatus, coal mining de 
vices, propelling means for effecting movement 2 
for said mining devices with respect to the work, 
means for Operating Said mining devices and said 
propelling means, and fluid operated reciprocable 
means extending forwardly lengthwise of the ap 
paratus and engageable. With an extraneous abut 
ment in advance Of the apparatus, Said fluid op 
erated means acting in opposition to said pro 
pelling means for controlling movement of said 
mining devices with respect to the work. . 

19. In a mining apparatus, the combination 
comprising a portable base, a support mounted 
on said base to rotate about an upright axis, a 
pair of adjustable supports mounted on said ro 
tatable support at the opposite sides thereof for 
adjustment relative thereto and projecting hori 
Zontally beyond the forward side of said rotatable 
support, and cooperating kerf cutters carried by 
said adjustable supports respectively in advance 
of said rotatable Support and adjustable with said, 
adjustable supports into different cutting po 
sitions. 

20. In a mining apparatus, the combination 
comprising a portable base, a support mounted 
on said base to rotate relative thereto about an 
upright axis, a pair of supports mounted at the 
opposite sides of said rotatable support for ad 
justinent in a plurality of angularly related di 
rections With respect thereto, and cooperating 
kerf cutters carried by said adjustable supports 
respectively and adjustable therewith into differ 
ent cutting positions. - 

21. In a mining apparatus, the Combination 
comprising a portable base, a support mounted 
On said base to rotate about an upright axis, sup 
ports adjustably mounted on Said rotatable Sup 
port at the opposite sides of the latter, arms piv- • 
otally mounted on said adjustable supports re 
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spectively to swing relative thereto and over 
lying Said rotatable support, and Cooperating 
kerf cutters carried by said arms respectively in 
advance of Said rotatable support. 

22. In a mining apparatus, the combination 
Comprising a portable base, a support mounted 
on said base to rotate about an upright axis, Sup 
ports adjustably mounted on said rotatable Sup 
port at the opposite sides of the latter, arms piv 
Otally, mounted on said adjustable supports re 
spectively to swing relative thereto and overlying 
said rotatable support, Cooperating kerf cutters 
carried by said arms respectively in advance of 
said rotatable. Support, and means for SWinging 
said arms about their pivots relative to said ad 
justable Supports to move said kerf, Cutters to 
Ward and from one another. 

23. In a mining apparatus, the combination 
Comprising a portable base, SupportS mounted in 
side by side relation at the oppositesides of said 
base, said supports being independently tiltable 
relative to said base, and cooperating kerf cut 
ters carried by said tiltable supports respectively 
and independently tiltable therewith into differ 
ent angularly related, cutting positions. 

24. In a mining apparatus, the combination 
comprising a portable base, supports mounted in 
side by side relation on said base to tilt in a plu 
rality of angularly related directions with re 
Spect thereto, means for tilting said supports and 
holding them in their different tilted positions, 
and kerf cutters, one carried by each of said 
tilitable supports and tilitable therewith into dif 
ferent angularly related cutting positions. 

25. A mining apparatus movable toward and 
from a working face of a coal seam comprising, in 
combination, propelling means, coal mining de 
vices, means for operating said propelling means 
and said mining devices, and a hydraulic ram en 
gageable with the working face and acting in op 
position to said propelling means for controlling 
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movement of the apparatus by said propelling 
means toward the working face. - 

26. A mining apparatus movable toward and 
from a working face of a coal seam comprising, 
in combination, propelling means, coal mining 
devices, means for operating said propelling 
means and said mining devices, a hydraulic ram 
engageable with the working face and acting in 
opposition to said propelling means for control 
ling movement of the apparatus by said propelling 
means toward the working face, said ram being 
operable independently of said propelling means 
for moving the apparatus away from the work 
ing face. 

GEORGE W. LOVELY. 


